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(57) There are disclosed an acrylic resin composi- 
tion obtained by adding a non-cross linked polymer 
powder having a bulk density within the range from 0. 1 
to 0.7 g/ml. an oil absorption based on linseed oil within 
the range from 60 to 200 ml/100 g and a degree of 
swelling by methyl methaaylate of 16-fold or more as a 
thickening agent to acryTic syrup; an acrylic premix 
obtained by mixing an inorganic f iller with this composi- 
tion; an acrylic premix obtained by extruding constituent 
components by a kneatfing extruder (9) to continuously 
form the mixture; and a method for producing an acrylic 
artificial marble in which these acrylic premixes are 
cured. 

The acrylic resin conrposition blended with this 
thickening agent thickens in a short time, is suitable for 
high temperature mokling. and Inrproves productivity's 
of an artificial mart^le and the premix for it. 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to an acrylic resin composition useful as a raw material for an acrylic premix 
which has stable qualities, manifests high productivity and is excellent in handling property and moldingiDrocessability, 
a method for producing an acrylic artificia! marble which manifests high productivity and is excellent in appearance, and 
a thickening agent. 

10 BACKGROUND ART 

[0002] Acrylic artificia! marbles obtained by blending an acrylic resin with inorganic fillers such as aluminium hydrox- 
ide and the like have various prominent functions and characteristics such as an excellent appearance, soft feeling, 
weatherability and the like, and are widely used for counters such as a kitchen counter and the like, lavatory dressing 

15 tables, waterproof pans and other building uses. These artificial marbles are generally produced by ffliing a mold with 
what is called slurry obtained by dispersing inorganic fillers in acrylic syrup, and by curing and polymerizing the filled 
slurry at relatively low temperature. However, since this acrylic syrup has a low boiling temperature, there is no other 
selection than lowering the curing terrperature, and consequently a long time is required for mokJing leading to low pro- 
ductivity Further, since there is a problem regarding the filling ability of the slurry into a mold, the configuration of the 

20 resulting molded article is limited. 

[0003] To improve these defects, there have been conventionally made investigations to produce an acrylic artificial 
marble by heat and pressure-molding of a premix obtained by thickening resin syrup with a thickening agent. 
[0004] For example, Japanese Patent Application Laid-Open (JP-A) No. 5{1993)-32720 discloses an acrylic premix 
for an artificial marble, excellent in handling property and molding property, prepared by blending acrylic syrup with a 

25 crosslinked resin powder having a specific degree of swelling obtained by suspension polymerization. Further, Japa- 
nese Patent Application Laid-Open (JP-A) No. 6{1994)-298883 discloses an acrylic premix for an artificial mart»le, 
excellent in low shrinking property in heat-curing, prepared by blending acrylic syrup with a thermoplastic acrylic resin 
powder which is poor-soluble in the syrup. Further, Japanese Patent Application Laid-Open (JP-A) No. 6(1 994)-3 1 301 9 
discloses an acrylic premix for an artificial marble which prevents cracking in molding and provides inproved appear- 

30 ance and thickening stabilrty of the resulting molded article by blending acrylic syrup with a resin powder prepared by 
the spray drying-treatment of a crosslinked polymer obtained by emulsion polymerization. 

[0005] However, when the resin powders disclosed in Japanese Patent Application Laid-Open (JP-A) Nos. 5(1993)- 
32720 and 6(1994)-298883 are used, there are problems that production cost increases since a large amount of resin 
powder is required for thickening acrylic syrup and. further, productivity lowers since a long time is required for thicken- 

35 ing. 

[0006] Further, when the resin powder disclosed in Japanese Patent Application Laid-Open (JP-A) No. 6(1994)- 
313019 is used, there is a problem that aging of the premix for a long time (approximately 24 hours) is necessary for 
thickening up to such level that enables heat and pressure-molding. 

40 DISCLOSURE OF INVENTION 

[0007] The object of the present invention is to provide an acrylic resin composition which thickening in a short time, 
an acrylic premix which manifests high productivity, is suitable for molding at high temperature and is excellent in mdd- 
ing-processability, a method for producing an acrylic artificial marble which manifests high productivity and is excellent 
45 in appearance, and a thickening agent suitaljle for such uses. 

[0008] The present inventors have intensively studied to accomplish the above-described object, and consequently 
have found that excellent effects can be obtained by blending acrylic syrup with a specific polymer powder as a thick- 
ening agent and have completed the present invention. 

[0009] Namely, the present invention relates to an acrylic resin composition comprising a non-cross linked polymer 
so powder having a bulk density within the range from 0.1 to 0.7 g/ml, an oil absorption based on linseed oil within the 
range from 60 to 200 mI/100 g and a degree of swelling by methyl methacrylate of 16-fold or more, and acrylic syrup 
consisting essentially of methyl methacrylate or a (meth)acrylic monomer mixture (a) and polymethyl methacrylate or 
an acrylic copolymer (b); an acrylic premix comprising this acrylic resin composition and an inorganic filler; an acrylic 
premix obtained by kneading uniformly constituent components of this acrylic resin composition and an inorganic filler 
55 and simultaneously thickening and extruding the mixture to continuously form the mixture into a desired form; a method 
for producing an acrylic artificial martHe in which these acrylic premixes are subjected to heat and pressure-curing; and 
a thickening agent consisting essentially of a non-crosslinked polymer powder having a bulk density within the range 
from 0.1 to 0.7 g/ml, an oil absorption based on linseed oil within the range from 60 to 200 ml/100 g and a degree of 
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swelling by methyl methacrylate of 16-fo!d or more. 
BRIEF DESCRIPTION OF THE DRAWINGS 
5 [0010] 

Fig. 1 is a schematic view showing one example of the continuous production method for the premix of the present 
invention. Fig.2 is a schematic view showing one example of the premix formed into a sheet form. 

10 BEST MODE FOR CARRYING OUT THE INVENTION 

[0011] The polymer powder used in the acrylic resin composition of the present invention is one which is used as a 
thickening agent, and should be a non-crosslinked polymer powder having a bulk density within the range from 0.1 to 
0.7 g/mt, an oil absorption based on linseed oil within the range from 60 to 200 ml/100 g and a degree of swelling by 

IS methyl methacrylate of 1 6-fold or more. 

[0012] The reason for this Is that when the bulk density of the polymer powder is equal to or more than 0.1 g/ml. the 
polymer powder is not easily scattered, consequently, the yield in the production is excelllent. and fuming caused in 
adding and mixing of the polymer powder into acrylic syrup decreases, consequently workability is excellent, and when 
the bulk density of the polymer powder is equal to or less than 0.7 g/ml, it is possible to obtain sufficient thickening effect 

20 with a small amount of the polymer powder and thickening is accomplished in a short time, therefore, there are obtained 
increased productivity and an advantage in cost. This bulk density is preferably within the range from 0.15 to 0.65 g/ml, 
more preferably within the range from 0.2 to 0.6 g/ml. 

[0013] Further reason is that when the oil absorption based on linseed oil of the polymer powder is equal to or more 
than 60 ml/100 g. it is possible to obtain sufficient thickening effect with a small amount of the polymer powder and thick- 

25 ening is accomplished in a short timer therefore, there are obtained increased productivity and an advantage in cost, 
and when the oil absorption t>ased on linseed oil of the polymer powder is equal to or less than 200 ml/100 g. the dis- 
persibility of the polymer powder in acrylic syrup is excellent, and consequently, kneading property is excellent in pro- 
ducing an acrylic premix from an acrylic resin composition comprising the polymer powder and acrylic syrup. This oil 
absorption is preferalDly within the range from 70 to 180 ml/ 100 g, more preferably within the range from 80 to 140 

30 ml/IOOg. 

[0014] Still further reason is that when the degree of swelling by methyl methacrylate of the polymer powder is equal 
to or more than l6-foId. effect for thickening acrylic syrup is sufficient. This degree of swelling is more preferat>ly equal 
to or more than 20-fold. 

[0015] Further, reason is that since the polymer powder is a non-crosslinked polymer, sufficient thickening effect is 
35 obtained in a short time, and when an acrylic resin composition comprising this polymer powder is used in the produc- 
tion of a granite-like artificial marble, clarity of grain pattern tends to be enhanced, and further, unevenness in grain pat- 
tern tends to disappear. It is hypothesized that such tendency occurs since a non-crosslinked polymer powder is 
swollen in acrylic syrup and then a part or all of the swollen product is immediately dissolved. In consideration of the 
balance between thickening effect and thickening time, it is preferable that the weight-average molecular weight of the 
40 polymer powder consisting of a non-crosslinked polymer is equal to or more than 100000. This weight-average molec- 
ular weight is more preferably within the range from 1 00000 to 3500000, further preferably within the range from 300000 
to 3000000. and particularly preferably within the range from 500000 to 2000000. In the present invention, the term 
"non-crosslinked polymer powder" means a polymer powder at least the surface portion thereof is composed of a non- 
crosslinked polymer. 

45 [0016] The specific surface area of the polymer powder used in the present invention is not particularly restricted, 
however, preferat>ly within the range from 1 to 100 m^/g. The reason for this is that if the specific surface area of the 
polymer powder is equal to or more than 1 m^/g, sufficient thickening effect is obtained with a smalt amount of the pol- 
ymer powder and thickening is possitrfe in a short time to improve productivity, and further when an acrylic resin com- 
position comprising this polymer powder is used for the production of a granite-like artifidat marble, clarity of grain 

so pattern tends to increase and unevenness of grain pattern tends to disappear, and if the specific surface area of the 
polymer powder is equal to or less than 100m^/g, handling property in thickening is excellent since dispersibility of the 
polymer powder in acrylic syrup is excellent, and when an acrylic premix is produced from an acrylic resin corrposition 
comprising the polymer powder and acrylic syrup, kneading property tends to be improved. This specific surface area 
is more preferably within the range from 3 to 100 m^/g. and particularly preferably within the range from 5 to 100 m^/g. 

55 [001 7] The average particle diameter of the polymer powder is not particularly restricted, however, preferably within 
the range from 1 to 250 fim. The reason for this is that when the average particle diameter is equal to or more than 1 
nm. fuming of the powder tends to decrease and handling property of the polymer powder tends to be improved, and 
when the average particle size is equal to or less than 250 ^m, the appearance of the resulting molding material, par- 
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ticularly gloss and surfece smoothness tend to be improved. This average particle diameter is nrore preferably within 
the range from 5 to 150 fim. and particularly preferably wnthin the range from 10 to 70 fim. 

[001 8] 77ie polymer powder used in the present invention is j^eiersibiy a secondary flocculate obtained by f locculation 
between primary particles. The reason for this is that when the polymer powder is the form of a secondary flocculate, 
5 the absorption speed of acrylic syrup components is fast and consequently thickerung property tends to be extremely 
improved. 

[001 9] Further, in this case, the average particle diameter of the primary particle of the polymer powder is preferably 
within the range from 0.03 to 1 nm. The reason for this is that when the average particle diameter of the primary particle 
Is equal to or more than 0.03 \xrr\, the yield in producing the polymer powder as a secondary flocculate tend to be 

ro improved, and when the average particle diameter of the primary particle is equal to or less than 1 fim, sufficient thick- 
ening effect is obtained with a small amount of the polymer powder and thickening is possible in a short time, therefore, 
productivity increases, and further when an acrylic resin composition comprising this polymer powder is used in the pro- 
duction of a granite-like artificial marble, clarity of grain pattern tends to be enhanced arid unevenness in grain pattern 
tends to disappear The average particle diameter of this primary particle is more preferably within the range from 0.07 

15 to 0.7 Jim. 

[0020] As polymers constituting the polymer powder, various compounds can be appropriately selected as the occa- 
sion demands, and they are not particularly restricted. If the appearance and the like of the resulting acrylic artificial 
marfc>le are took into consideration, an aaylic polymer is preferred. 

[0021 ] Examples of constituent components (monomers used for polymerization, and the like) of the polymer powder 
20 include alkyi (meth)acrylates carrying an alkyi group having 1 to 20 cart>on atoms, cyclohexyl (meth)acrylate, glycidyl 
(meth)acrylate. hydroxyalkyl (meth)acrylates, (meth)acrylic acid, metal salts of (meth)acrylic acid, fumaric acid, fuma- 
rates. maleic acid, maleates, aromatic vinyls, vinyl acetate. (meth)acrylic amide, (meth)acrylonitrile. vinyl chloride, 
maleic anhydride and the like. These may be optionally polymerized alone or copolymerized in combination of two or 
more. In consideration of affinity with monomer components constituting acrylic syrup, (meth)acrylic monomers are 
25 preferable. In the present specification, the term "(meth)acrylic*' means "acrylic and/or methaaylic" 

[0022] Further, the polymer powder used in the present invention can be a polymer powder having what is called 
core/shell structure constituted of a core phase and a shell phase respectively composed of a polymer having different 
chemical composition, structure, molecular weight and the like each other. In this case, the core phase may be either a 
non-crosslinked polymer or a crosslinked polymer, however, the sh^l phase is required to be a non-crossiinked poly- 
30 mer. 

[0023] As constituent components of the core phase and shell phase of the polymer powder, there are listed, for 
example, various components listed as examples of the constituent components of the polymer powder, and the like. 
These may be also optionally polymerized alone or copolymerized in combination of two or more. It is preferable to use 
methyl methacrylate as a main component of the shell phase since affinity with monomer components constituting 

35 acrylic syrup is enhanced. 

[0024] For crossfinldng the core phase, there may be used as the constituerrt components polyfunctional monomers 
such as ethylene glycol di(meth)acrylate. propylene glycol di(meth)acrylate, 1.3-butylene glycol di(meth)acrylate. 1,4- 
butylene glycol di(meth)acrylate. 1 ,6-hexanediol di(meth)acrylate. dimethylolethane di(meth)acrylate. 1.1-dimethylol- 
propane di(meth)acrylate. 2.2-dimethyiolpropane di(meth)acrylate. trimethylolethane tri(meth)aaylate. trimethylolpro- 

40 pane tri(meth)acrylate, tetramethylolmethane tri(meth)acryiate. tetramethylolmethane di(meth)acrylate. neopentyl 
glycol di(meth)acrylate, polyhydric esters of (meth)acry[ic acid and polyhydic alcohols (polyethylene glycol, polypropyl- 
ene glycol, pentaerythritoi, dipentaerythritol and the like], divinyl benzene, triallyl isocyanurate, allyl methacrylate and 
the like. These can be used alone or in combination of two or more. 

[0025] Further, the polymer powder may contain an inorganic filler, however, for further inaease of the thickening 

45 effect, it is preferable for the polymer powder to contain no inorganic filler. 

[0026] The production method for the polymer powder is not particularly restricted, and, for example, public-known 
methods such as bulk polymerization, solution polymerization, suspension polymerization, emulsion polymerization, 
dispersion polymerization and the like are listed. Among other, a method in which an emulsion obtained by emulsion 
polymerization is subjected to treatments such as spray drying, freeze drying, salt/acid coagulation and the like to give 

50 a polymer powder has excellent production efficiency and is preferred. 

[0027] The acrylic syrup used in the acrylic resin composition of the present invention consists essentially of methyl 
methacrylate or a (meth)acrylic monomer mixture (a) and polymethyl methacrylate or an acrylic copolymer (b). 
[0028] Methyl methacrylate or a (meth)acrylic monomer mixture (a) is preferably a unsaturated monomer or unsatu- 
rated monomer mixture containing methyl methacrylate in an amount within the range from 50 to 100% by weight. The 

55 content of the component (a) in the acrylic syrup is not particularly restricted, however, in consideration of workability 
when the acrylic resin composition of the present invention is used as an acrylic premix and physical properties such 
as mechanical strength and the like when this acrylic premix is used as a raw material for an acrylic artificial mart>le, the 
content is preferafc)ly within the range from 30 to 90% by weight. The reason for this is that when the content of the com- 
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ponent (a) is equal to or more than 30% by weight, the syrup has low viscosity and therefore handling property thereof 
is excellent, and when the content of the component (a) is equal to or less than 90% by weight, shrinking rate In curing 
tends to lower This content is more preferably within the range from 40 to 85% by weight particulariy preferably within 
the range from 50 to 80% by weight. 

5 [0029] Examples of the monomer used in the component (a) other than methyl methacrylate include monofunctional 
monomers such as alkyi (meth)acrylates carrying an alkyi group having 1 to 20 cart>on atoms, cydohexyi (meth)acr- 
ylate. glyddyl (meth)acrylate. hydroxyalkyi (meth)aaylates. (meth)acrylic acid, metal salts of (meth)acrylic acid, fumaric 
acid, fumarates, maleic acid, maleates, aromatic vinyls, vinyl acetate, (meth)acrylic amide, (meth)acrylonitrile, vinyl 
chloride, maleic anhydride and the like; and polyfunctional monomers such as ethylene glycol di(meth)acrylate, propyl - 

10 ene glycol di(meth)acrylate, 1.3-butylene glycol di(meth)acrylate. 1,4-butyfene glycol di(meth)acrylate, 1,6-hexanediol 
di{meth)acrylate. dimethylolethane di(meth)acrylate, 1.1-dimethyloIpropane di(meth)acryfate. 2.2-dimethylolpropane 
di(meth)aCTylate, trimethylolethane tri(meth)acrylate. trimethylolpropane tri(meth)acry!ate, tetramethylolmethane 
tri(meth)acrylate. tetramethylolmethane di(meth)acrylate. neopentyl glycol di(meth)acrylate. polyhydric esters f 
(meth)acrylic add and polyhydic alcohols (polyethylene glycol, polypropylene glycol, pentaerythritol. dipentaerythritol 

15 and the like], divinyl benzene, triallyl isocyanurate, ally! methacrylate and the like. These may be used alone or in com- 
bination of two or more as the occasion demands. 

[0030] To impart strength, solvent resistance, dimension stability and the like to a molded article obtained by using 
the acrylic resin composition of the present invention, it is preferafcrfe that the component (a) comprises a polyfunctional 
monomer such as a polyfunctional (meth)acrylic monomer or the like. In this case, the amount used of the polyfunc- 

20 tional morwmer is not particularly restricted, however, the polyfunctional monomer is preferably used in an amount 
within the range from 3 to 50% by weight in the component (a) to obtain the above-described effect more eff teiently. 
[0031] In particular, it is preferable to use neopentyl glycol di methacrylate as a monomer other than methyl methacr- 
ylate to be used in the component (a), since a molded article having remarkably excellent surface gloss is obtained. In 
this case, neopentyl glycd dimethacrylate and other polyfunctional monomers may be used together. The amount to be 

25 blended of neopentyl glycol dimetiiacrylate is not particularly resti-icted. however, it is preferable that the amount is 
equal to or more than 50% by weight based on the total amount of monomers other than metiiyi methacrylate in the 
component (a). 

[0032] Polymethyl methacrylate or an acrylic copolymer (b) constituting the acrylic syrup used in the acrylic resin com- 
position of the present invention is preferably an acrylic polymer containing a repeating unit of a methyl methacrylate 

30 structure in an amount within tiie range from 50 to 100% by moL The content of the component (b) in the acrylic syrup 
is not particularly restricted, however, in consideration of workability when the acrylic resin connposition of the present 
invention is used as an acrylic premix and physical properties such as mechanical strength and the like when this 
acrylic premix is used as a raw material for an acrylic artificial marble, the content is preferably within the range from 10 
to 70% by weight, more preferably from 15 to 60% by weight, particularly preferably from 20 to 50% by weight. 

35 [0033] The component (b) may be either a crosslinked polymer or a non-crossi inked polymer, and can be appropri- 
ately selected as the occasion demands. When flowability of the resulting resin composition and mechanical strength 
of a molding material are took into consideration, tiie weight-average molecular weight is preferably within the range 
from 15000 to 300000. nrx)re preferably within the range from 25000 to 250000. 

[0034] As the constituent components other than methyl methacrylate used in the component (b). there are listed, for 
40 example, various components previously listed as exanples of tiie constituent components of the component (a), and 
the like. These can be also used in combination of two or more, and can be optionally copolymerized with a polyfunc- 
tional monomer. The component (b) can be produced by public-known polymerization methods such as solution polym- 
erization, bulk polymerization, emulsion polymerization, suspension polymerization and the like. 
[0035] The acrylic syrup used in the acrylic resin composition of the present invention may be a syrup obtained by 
45 dissolving the component (b) in the component (a), a syrup obtained by partial polymerization of the component (a) to 
produce the component (b) which is the polymer thereof in the component (a), or a syrup obtained by further adding the 
component (a) to tfiis partial polymerized mixture or by further adding the component (b) to this partial polymerized mix- 
ture. 

[0036] The contents of tiie polymer powder and acrylic syrup in the acrylic resin composition of the present invention 
50 are not particulariy restricted, however, it is desirable that the content of tiie polymer powder is within the range from 
0. 1 to 1 00 parts by weight based on 1 GO parts by weight of the acrylic syrup. The reason for tiiis is that when the amount 
used of the polymer powder is equal to or more than 0.1 part by weight, high thickening effect tends to be manifested, 
and when the amount used is equal to or less than 100 parts by weight, there is an inclination that dispersibility of the 
polymer powder is excellent and advantage in cost is obtained. This content of the polymer powder is more preferably 
55 within the range from 1 to 80 parts by weight. 

[0037] The acrylic resin conposrtion of the present invention becomes an acrylic premix particularly useful as a raw 
material of an acrylic artificial marble by further blending an inorganic filler, and optionally other additives and the like. 
The acrylic premix of the present invention has features tiiat it has no stickiness and has excellent handling property 
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and measurement and the like are easy. 

[0038] In the acrylic premix of the present invention, the content of the inorganic filler is preferably within the range 
from 50 to 400 parts by weight based on 1 00 parts by weight of the acrylic resin connposition. The reason for this ts that 
when the content of the inorganic filler is equal to or more than 50 parts by weight, feeling, heat resistance arxj the like 
5 of the resulting molded article tend to be improved, and when the content is equal to or less than 400 parts by weight, 
there is a tendency that a mokJed article having high strength can be obtained. 

[0039] As this inorganic filler, there can be appropriately used inorganic fillers such as aluminium hydroxide, silica, 
anrtorphous silica, calcium carbonate, barium sulfate, titanium oxide, calcium phosphate, talc, clay, glass powder and 
the like as the occasion demands. Particularly when the aaylic premix of the present invention is used as a mokiing 
10 material for an artificial marine, aluminium hydroxide, silica, amorphous silica and glass powder are preferred as the 
inorganic filler. 

[0040] To the acrylic premix of the present invention, can be optionally added various additives such as curing agents, 
for example, organic peroxides, azo compounds and the like such as benzoyl peroxkie, lauroyi peroxide, t-butyl 
hydroperoxide, cyclohexanone peroxide, methylethyl peroxide, t-butyl peroxyoctoate. t-butyl peroxybenzoate. dicumyl 

15 peroxkJe, 1.1-bis(t-buty( peroxy)3,3.5-trimethylcyclohexane. azobisisobutyronitrile and the like; reinforcing materials 
such as a glass fiber, carbon f toer and the like; coloring agents; low profile agents, and the like. In particular, by the addi- 
tion of zinc stearate, a molded article having further excellent gloss can be obtained. The amount blended of zinc stea- 
rate is not particularly restricted, however, it is preferable that the amount is within the range from 0.05 to 4.0 parts by 
weight t>ase on 100 parts by weight the acrylic premix. This amount blended is more preferably within the range from 

20 0.1 to 2.0 parts by weight. 

[0041] Further, a granite-like artificial rnart)le having clear grain pattern and excellent in design can be obtained by 
further blerxling an inorganic filler-containing resin particle to the acrylic premix of the present invention and by mokiing 
the resulting mixture. It is hypothesized that the reason for this is that the acrylic premix of the present invention needs 
no aging period and thickens in a short time after completion of kneading, therefore. Indeflniteness in the interface 

25 between grains and matrix due to swelling of the inorganic filler-containing resin particle is inhibited. 

[0042] The amount blended of the inorganic filler-containing resin particle is not particularly restricted, however, it is 
preferable that the amount blended is within the range from 1 to 200 parts by weight based on 1 00 parts by weight of 
the acrylic premix. The reason for this is that when the amount blended of the inorganic filler-containing resin particle 
is equal to or more than 1 part by weight, grain pattern having excellent design tends to be obtained, and when the 

30 amount blended is equal to or less than 200 parts by weight, kneading property in producing the acrylic premix tends 
to be improved. This amount blended is more preferably within the range from 10 to 100 parts by weight. 
[0043] As the resin constituting the inorganic filler-containing resin particle, any resin is permissible provided it is not 
dissolved in methyl methacrylate. and. for example, crosslinked acrylic resins, crosslinked polyester resins, crosslinked 
styrene resins and the like may be listed. The crosslinked acrylic resin is preferable since it has high affinity with the 

35 acrylic resin composition of the present invention and can provide a molded article having beautiful appearance. This 
crosslinked acrylic resin may also be one comprising polymethyl methacrylate or an acrylic copolymer obtained from a 
nrranomer mixture containing as a main component methyl methacrylate. 

[0044] The inorganic filler constituting the inorganic filler-containing resin particle is preferably used in an amount 
wifriin the range from 50 to 400 parts by weight based on 1 00 parts by weight of the resin. The reason for this is that 
40 when the content of the inorganic filler is equal to or more than 50 parts by weight, feeling and heat resistance of the 
resulting moWed article tend to be improved, and when the content is equal to or less than 400 parts by weight, there 
is a tendency that a molded article having high strength can be obtained. 

[0045] As this inorganic filler, there can be appropriately used inorganic fillers such as aluminium hydroxide, silica, 
amorphous silica, calcium carbonate, barium sulfate, titanium oxide, calcium phosphate, talc, clay, glass powder and 
45 the like as the occasion demands. Particularly when a granite-like artificial marble is produced, aluminium hydroxide, 
silica, amorphous silica and glass powder are preferred as the inorganic filler. 

[0046] The production method for the inorganic filler-containing resin particle is not particularly restricted, there is 
listed, for exanrrple, a method in which a resin molded article containing an inorganic filler obtained by polymerization 
and curing using a heat press method, casting method and the like is ground and classified through a sieve. For exam- 
si? pie, a method in which the acrylic artificial marble molded as described above is ground and classified is preferable. 
[0047] As the inorganic filler-containing resin particle, a particle of which particle diameter is equal to or less than the 
thickness of the molded article can be used, and such particle can be used alone or in combination of two or more par- 
ticles each having different color or partide diameter. 

[0048] There is no specific restriction regarding the kneading method for the constituent components to obtain the 
55 acrylic resin composition of the present invention and the acrylic premix using the conposition, if it is a method capable 
of kneading a material having high viscosity efficiently 

[0049] In particular, since the acrylic resin composition of tiie present invention thickens in a short time, an aaylic 
premix can be produced continuously by kneading uniformly the constituent components of th acrylic resin composi- 
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tion and an inorganic filler and simultaneously thickening and extruding the resulting mixture to form the mixture into a 
desired form. For this extrusion, public-known various methods can be used, and among other, a kneading extruder is 
suitably used. 

[0050] The kneading extruder may not be limited if it has kneading function and extruding function in the machine, 
5 and a machine equipped with a screw can be listed as a no-limiting example. This screw preferat>ly has a shape which 
lowers heat generation in kneading as much as possible, and it is more preferable to enable cooling water to flow 
through the inside of the screw. Regarding cooling, it is preferable to cool not only the screw itself but also parts around 
the screw, and public-known methods can be adopted. The diameter, length, depth of groove, number of revolution, 
temperature and the like of the screw may be suitably selected depending on treating amount physical properties and 
10 the like required for a mixed product. Further, the screw may be monoaxial. biaxial or triaxial, and there is no limitation. 
[0051] Next, one example of the continuous production method of the acrylic premix of the present invention will be 
described below using figures. 

[0052] A liquid component among the constituent components of the premix was Introduced into a tank 1 , using an 
apparatus shown in Fig 1 . Regarding the liquid component used here, various combinations of the above-described 
75 various constituent components are possible provided they can pass through a liquid transport conduit (a) 2, liquid 
transport pump 3 and liquid transport conduit (b) 4. For example, a combination of syrup and additives such as a curing 
agent, internal releasing agent and the like is listed. When a liquid component obtained by mixing the varicxis compo- 
nents is used, it is preferable to previously measure the various components and mix them sufficiently before being 
introduced into the tank 1. 

20 [0053] It is preferat)le to select materials which are not chemically corroded where they are in contact with the liquid 
component, to make the tank i . liquid transport conduit (a) 2. liquid transport pump 3 and liquid transport conduit (b) 4. 
The liquid transport pump 3 ts rK}t restricted provided it has quantitative supplying function as represented by a gear 
pump and snake punrp. and rt is preferable to select it considering physiccil properties such as viscosity and the like of 
the liquid component 

25 [0054] On the other hand, the powdery component among the constituent components of the acrylic premix is intro- 
duced into a tank 5. Regarding the powdery component used here, various combinations of the above-described vari- 
ous constituent components are possible provided they can pass through a quantitative feeder 6 and conduit 7. A 
combination of other vessel S. quantitative feeder 6 and conduit 7 may further be added according to the nunnber of the 
kind of the constituent components. When, a powdery component obtained by mixing the various components is used, 

30 it is preferable to previously measure the various components and mix them sufficiently before being introduced into the 
vessel 5. 

[0055] When a powdery component obtained by mixing components each having different particle diameter and spe- 
cific gravity is introduced into the vessel 5. since there is a possibility that it is classified in the vessel 5, it is preferable 
that the vessel 5 has a mechanism capable of blending such as a agitating blade and the like. Further, it is preferable 

35 to use a material on which no chemical and physical influence is exerted by powdery conrponents. to make the vessel 5. 
[0056] The quantitative feeder 6 is one such as. for example, a screw feeder, and is not restricted provided it has such 
powder transport ability. The ratio (ratio by weight) of the supply of the quantitative feeder 6 and the supply of the liquid 
transport pump 3 is preferably as constant as possible. Therefore, it is preferable that introducing amounts of the liquid 
components and powdery components into a hopper 8 are controlled with constantly being weighed. As the controlling 

40 method, for example, a method which weighs the tank 1 and vessel 5 and other public-known methods can be used, 
[0057] A conduit 7 is used for introducing the powdery components into the hopper 8. The liquid components and 
powdery components supplied to the hopper 8 are supplied to a kneading extruder 9. The liquid components and pow- 
dery components supplied are kneaded by the kneading extruder 9 and at the same time, the mixed product thickens 
in the kneading extruder to become a premix. 

45 [0058] An extruding die 1 0 is mounted at the leading end of the kneading extruder 9, and regulates the cross sectional 
shape of the continuously extruded premix. The thickened premix is formed into a premix having a desired form by 
being extruded from the die 10. This formed premix is cut into given length by a cutter 1 1 . The cutter 1 1 1s one such as, 
for example, a guillotine cutter, and is not limited to this provided it has the equivalent function. 
[0059] Fig, 2 schematically shows one example of a premix formed Into a sheet form. In Fig. 2, a mark P Indicates 

50 length, a mark Q indicates thickness and a mark R indicates width, and dimensions of the marks P. Q and R may be 
suitably controlled to desired sizes respectively. This formed premix needs no aging, and can be transported to a mold 
directly after forming to be molded. 

[0060] Further, since this formed premix has draping property, it is preferable to transport the premix by a conveyor 
12 and the like after being discharged from the die 10 as shown in Fig. 1 , When a long time is required for the transpor- 
55 tation before molding, it is preferable to cover the formed premix from over and below the premix with covering films 13 
and 14 to maintain natures and conditions of the premix. It is preferable that these covering films 13 and 14 have ban:ier 
ability against monomers and the like contained in the formed premix. Further, when the formed premix is transported, 
the premix is preferal^ly stored in a vessel and the like to maintain the formed shape. 
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[0061] The acrylic artiftcial marble of the present invention can be obtained by filling the acrylic premix of the present 
invention into a mold and by subjecting the filled premix to heat and pressure-curing. Specific examples of this heat and 
pressure-curing method include, but not specifically limited to. a compression molding method, injection molding 
method, extrusion molding method and the like. 
5 [0062] The following examples further specifically illustrate the present trrvention. In the following descriptions, all 
"parts" and are by weight. 

[0063] The measurements of physical properties were conducted as follows. 
• Physical properties of a polymer powder 

10 

Average particle diameter: It was measured using a laser scattering particle size distrSxition analyzer (LA-910. manu- 
factured by HORIBA LTD.). 

[0064] Bulk density: It was measured based on JIS R 6126-1970. 

[0065] Oil absorption: It was measured based on JIS K 5101 -1991 , and the moment directly before a putty-like lump 
15 becomes soft suddenly with the addition of the last one drop of linseed oil was defined as completion point. 

[0066] Weight-average molecular weight: It was measured by GPC method (expressed in terms of polystyrene). 

[0067] Degree of swelling: A polymer powder was introduced into a 100 ml measuring cylinder, this cylinder was 

tapped lightly several times to press the content to be a volume of 5 ml. then to tfiis was introduced methyl methacrylate 

cooled to a temperature equal to or less than lO'^C to make total anfx}unt to be 100 ml and the mixture was quickly 
20 Stirred to obtain total uniformity, then, the measuring cylinder was maintained in a constant temperature l>ath for 1 hour 

at 25**C. the volume of the polymer powder layer after swelling was measured, and the degree of swelling was shown 

as the ratio of the volume after swelling (5 ml) to the volume before swelling. 

[0068] SpecKic surface area: It was measured by the nitrogen adsorption method using a surface area analyzer SA- 
6201 (manufactured by HORIBA LTD.). 

25 

Physical property of acrylic syrup 

[0069] Weight-average molecular weight: It is a measured value by GPC method. 

30 (1) Production Example of polymer powder (P-1-P-3) 

[0070] Into a reaction apparatus equipped with a condensation tube, thermometer, stirrer, dropping apparatus and 
nitrogen introducing tube were cfiarged 925 parts of distilled water, 5 parts of sodium alkyldiphenyl ether disulfonate 
(trade name: Pellex SS-H, manufactured by Kao Corp.) and 1 part of potassium persulfate. and the resulted mixture 

35 was heated at 70*0 with stirring under nitrogen atmosphere. To this was added dropwise a mixture consisting of 500 
parts of methyl methacrylate and 5 parts of sodium dialkylsuffosuccinate (trade name: Pelex OT-P, manufactured by Kao 
Corp.) over 3 hours before the resulting mixture was kept at that temperature for 1 hour, then the mixture was further 
heated up to 80**C and kept at this temperature for 1 hour for corrpietion of emulsion polymerization to obtain an emul- 
sion in which the average particle diameter of the primary particle of the polymer was 0.08 fim. 

40 [0071] The resulted emulsion was subjected to spray drying treatment using a Pufvis GB-22 type spray drier manu- 
factured by YAMATO SCIENTIFIC CO., LTD. at an inlet temperature/outlet temperature of 150*»C/90*'C to obtain a non- 
crosslinked polymer powder (P-1) in which the average particle diameter of the secorKlary flocculate particle was 8 jun. 
[0072] An emulsion obtained in the same manner as described above was subjected to spray drying treatment using 
a L-8 type spray drier manufactured by OHKAWARA KAKOHKI CO., LTD. at an inlet temperature/outlet temperature of 

45 150**C/90**C to obtain a non-crosslinked polymer powder (P-2) in which the average particle size of the secondary floc- 
culate particle was 30 ^m. 

[0073] An emulsion obtained in the same manner as described above was subjected to spray drying treatment using 
a No. 62 type spray drier manufactured by ADV ANHYDRO CO., LTD. at an tniet temperature/outlet temperature of 
150**C/90*C to obtain a non-crosslinked polymer powder (P-3) in which the average particle diameter of the secondary 
50 flocculate particle was 100 ^m. 

[0074] Each non-cross linked polymer powder obtained (P-1 ~P-3) could be dissolved In methyl methacrylate com- 
pletely, and each degree of swelling was equal to or more than 20-fold. The other physical properties are shown in Tcibl 
1. 

55 (2) Production Exanrple of polymer powder (P-4) 

[0075] An emulsion in which the average particle diameter of the prinnary particle of a polymer was 0.11 ^m was 
obtained in the same manner as In the Production Examples of the polymer powders (P-1 -P-3) except that the solution 
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to be charged previously consisted of 625 parts of distilled water, 3 parts of sodium alkyldiphenyl ether disutfonate arxl 
0.5 parts of potassium persutfate. 

[0076] A non-crossllnked polymer powder (P-4) in which the average particle diameter of the secondary flocculate 
particle was 50 jim was obtained in the same manner as in the Production Example of the polymer powder (P-2) using 
5 the above-described emulsion obtained. The powder obtained (P-4) could be dissolved in methyl methacrylate com- 
pletely, and the degree of swelling was equal to or nrwre than 20-foId. The other physical properties are shown in TaWe 
1. 

(3) Production Example of polymer powder (P-S) 

10 

[0077] An emulsion in which the average particle diameter of the primary particle of a polymer was 0.20 fim was 
obtained in the same manner as in the Production Examples of the polymer powders (P-1 -P-3) except that the solution 
to be charged previously consisted of 925 parts of disstilled water. 5 parts of sodium alkyldiphenyl ether disutfonate and 
0.5 parts of potassium persuHate and the monomer to be added dropwise was a mixture consisting of 480 p>arts of 

15 methyl methacrylate, 20 parts of ethyl acrylate and 5 parts of sodium dialkylsulfosucdnale. 

[0078] A non-crosslinked polymer powder (P-5) in which the average particle diameter of the secondary flocculate 
particle was 20 \im was obtained in the same manner as in the Production Example of the polymer powder (P-2) 
(except that the inlet temperature/outlet temperature was 120'*C /60°C) using the above-described emulsion obtained. 
The powder obtained (P-5) could be dissolved in methyl methacrylate completely, and the degree of swelling was equal 

20 to or more than 20-fold. The other physical properties are shown in Table 1. 

(4) Production Example of polymer powder (P-6) 

[0079] An emulsion in which the average particle diameter of the primary particle of a polymer was 0.10 \im was 
25 obtained in the same manner as in the Production Examples of the polymer powders (P-1 -P-3) except that the solution 
to be charged previously consisted of 925 parts of distilled water, 5 parts of sodium alkyldiphenyl ether disutfonate and 
0.25 parts of potassium persulfate. 

[0080] A non-crosslinked polymer powder (P-6) in which the average particle diameter of the secondary flocculate 
particle was 20 fxm was obtained in the same manner as in the Production Example of the polymer powder (P-2) using 
30 the above-described emulsion obtained. The powder obtained (P-6) could be dissolved in methyl methacrylate com- 
pletely, and the degree of swelling was equal to or more tiian 20-fold. The other physical properties are shown in Table 

1. 

(5) Production Example of polymer powder (P-7) 

35 

[0081] Into a reaction apparatus equipped with a condensation tube, thermometer, stirrer, dropping apparatus and 
nitrogen Introducing tube were charged 925 parts of distilled water, 5 parts of sodium alkyldiphenyl etiier disutfonate 
and 0.25 parts of potassium persulfate. and the resulted mixture was heated at 70**C with stirring under nitrogen atmos- 
phere. To this was added dropwise a mixture consisting of 149.85 parts of methyl methacrylate, 0. 1 5 parts of 1 ,3-buty- 

40 lene glycol dimethacrylate and 5 parts of sodium dialkylsulfosuccinate over 1 .5 hours before the resulting mixture was 
kept at that temperature for 1 hour, consequentiy 350 parts of methyl methacrylate was added dropwise over 3.5 hours 
before the resulting mixture was kept at that temperature for 1 hour, then the mixture was further heated up to 80*C and 
kept at this temperature for 1 hour for completion of emulsion polymerization to obtain an emulsion in which the average 
particle diameter of the primary particle of the polymer was 0.10 ^im. 

45 [0082] The resulted emulsion was subjected to spray drying treatment using a L-8 type spray drier manufactured by 
OHKAWARA KAKOHKI CO.. LTD. at an inlet temperature/outlet terrperature of 150*C/90'*C to obtain a polymer powder 
(P-7) having a core/shell structure corrprising a core phase composed of a crosslinked polymer and a shell ptiase com- 
posed of a non-crosslinked polymer, in which the average particle diameter of the secondary flocculate particle was 20 
\im. The degree of swelling of the polymer powder having a core/shell structure obtained was equal to or more than 20- 

50 fold. The other physical properties are shown in Table 1. 

(6) Production Example of polymer powder (P-8) 

[0083] An emulsion in which the average particle diameter of the primary particle of a polymer was 0.6 jim was 
55 obtained in the same manner as in the Production Examples of the polymer powders (P-1 -P-3) except ttiat the solution 
to be charged previously consisted of 925 parts of distilled water, 5 parts of sodium polycartx)xylate (trade name: Poise 
530. nianufactured by Kao Corp.) and 2 parts of potassium persulfate and the monomer to be added dropwise was a 
mixture consisting of 500 parts of metiiyl methacrylate and 3 parts of sodium dialkylsulfosuccinate. 
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[0084] A non-crosslinked polymer powder (P-8) in which the average partcle diameter o1 frie secondary flocculate 
particle was 25 |im was obtained in the same manner as in the Production Example of the polymer powder (P-2) using 
the above-described emulsion obtained. The powder obtained (P-8) could be dissolved in methyl methacrylate com- 
pletely, and the degree of swelling was equal to or more than 20-fold. The other physical properties are shown in Table 

' 5 1- 

(7) Production Exanple of polymer powder (P-9) 

[0085] An emulsion in which the average particle diameter of the primary particle of a polymer was 0.10 was 
10 obtained in the same nnanner as in the Production Examples of the polymer powders (P-1 -P-3) except that the solution 
to be charged previously consisted of 925 parts of distilled water, 5 parts of polyoxyethylene nonyl phenyl ether (trade 
name: Emulgen 930. manufactured by Kao Ck)rp.) and 1 .5 parts of potassium persulfate and the monomer to be added 
dropwise was a mixture consisting of 500 parts of methyl methacrylate and 10 parts of sodium dialkylsuKbsucdnate. 
[0086] A non-aosslinked polymer powder (P-9) In which the average particle diameter of the secondary flocculate 
15 particle was 20 ]xm was obtained in the same manner as in the Production Example of the polymer powder (P-2) using 
the above-described enxjlsion obtained. The powder obtained (P-9) could be dissolved In methyl methacrylate com- 
pletely and the degree of swelling was equal to or more than 20-fbld. The other physical properties are shown in Table 
1. 

20 (8) Production Example of polymer powder (P-10) 

[0087] An emulsion in wh»ch the average particle diameter of the prinrrary particle of a polymer was 0.15 ]im was 
obtained in the same manner as in the Production Examples of the polymer powders (P-1 ~P-3) except that the solution 
to be charged previously corrststed of 925 parts of distilled water, 5 parts of sodium alkyldiphenyl ether dtsulfonate and 
" 25 0.15 parts of potassium persultate. 

[0088] A non-crosslinked po*ymer powder (P-10) in which the average particle diameter of the secondary flocculate 
particle was 20 ^m was obtamed in the same manner as in the Production Example of the polymer powder (P-2) using 
the above-described emulsion obtained. The powder obtained (P-10) could be dissolved in methyl methacrylate com- 
pletely, and the degree of swelling was equal to or more than 20-foId. The other physical properties are shown in Table 

30 1. 

(9) Production Example of polymer powder (P-1 1) 

[0089] An emulsion in which the average particle diameter of ^e primary particle of a polymer was 0.18 jim was 
35 obtained in the same manner as in the Production Examples of the polymer powders (P-1 -P-3) except that the solution 
to be charged previously consisted of 925 parts of distilled water. 5 parts of sodium alkyldiphenyl ether disulfonate and 
0.05 parts of potassium persulfate. 

[0090] A non-crosslinked polymer powder (P-11) in which the average particle diameter of the secondary fkxxulate 
particle was 20 \ifn was obtained in the same nnanner as in the Production Example of the polymer powder (P-2) using 
40 the above-described emulsion obtained. The powder obtained (P-11) could be dissolved in methyl methacrylate com- 
pletely, and the degree of swelling was equal to or more than 20-fold. The other physical properties are shown in Table 
1. 

(10) Production Example of polymer powder (P-1 2) 

45 

[0091] Into a reaction apparatus equipped with a condensation tube, thermometer, stirrer, dropping apparatus and 
nitrogen introducing tube were charged 925 parts of distilled water, 5 parts of sodium alkyldiphenyl ether disuffonate 
and 2.5 parts of potassium persulfate, and the resulted mixture was heated at 80*^0 with stirring under nitrogen atmos- 
phere. To this was added dropwise a mixture consisting of 500 parts of methyl methacrylate. 3 parts of n-dodecy mer- 
50 captan and 5 parts of sodium dialkylsulfosuccinate over 3 hours before the resulting mixture was kept at that 
temperature for 2 hour for completion of emulsion polymerization to obtain an emulsion in which the average particle 
diameter of the primary particle of the polymer was 0.10 jim. 

[0092] A non-crosslinked polymer powder (P-1 2) in which the average particle diameter of the secondary flocculate 
particle was 20 fim was obtained in the same manner as in the Production Example of the polymer powder (P-2) using 
55 the above-described emulsion obtained. The powder obtained (P-1 2) couW be dissolved in methyl methacrylate com- 
pletely, and the degree of swelling was equal to or more than 20-fold. The other physical properties are shov\m in Table 
1. 
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(1 1) Production Exanple of polymer powder {P-13) 

[0093] An emulsion in which the average particle diameter of the primary particle of a polymer was 0.18 jim was 
obtained in the same manner as in the Production Example of the polymer powder (P-6) except that the monomer to 
5 be added dropwise was a mixture consisting of 497.5 parts of methyl methacrylate. 2.5 parts of 1,3-butyfene glycol 
dimethacrylate and 5 parts of sodium dialkylsutfosucctnate. 

[0094] A crosslinked polymer powder (P-13) in which the average particle diameter of the secondary flocculate par- 
ticle was 18 ^m was obtained in the same manner as in the Production Example of the polymer powder (P*2) u^ng the 
above<iescribed emulsion obtained. The degree of swelling thereof was equal to or more than 20-fold. The other phys- 
10 ical properties are shown in Table 1 . 

(12) Production Example of polymer powder (P-14) 

[0095] An emulsion in which the average particle diameter of the primary particle of a polymer was 0.15 jim was 
15 obtained in the same manner as in the Production Exanrples of the polymer powders (P-1-P-3) except that the mono- 
mer to be added dropwise was a mixture consisting of 350 parts of methyl methacrylate, 150 parts of n-butyl acrylate 
and 5 parts of sodium dialkylsulfosuccinate. 

[0096] A non-crosslinked polymer powder (P-14) in which the average particle diameter of the secondary flocculate 
particle was 30 was obtained in the same manner as in the Production Example of the polymer powder (P-2) 
20 (except that the inlet temperature/outlet tenperature was 120*C /50**C) using tine above-described emulsion obtained. 
The powder obtained (P-14) had a degree of swelling of 1.2-fold. The other physical properties are shown in Table 1. 

(13) Production Example of polymer powder (P-15) 

25 [0097] Into a reaction apparatus equipped with a condensation tL±>e. thermometer, stirrer and nitrogen introdudng 
tube were dissolved 800 parts of distilled water and 1 part of polyvinyl alcohol (degree of saponification: 88%, degree 
of polymerization: 1000)» then a monomer solution obtained by dissolving 400 parts of methyl methacrylate and 0.5 
parts of azobisisobutyronttrile was introduced, and the resulted mixture was heated up to 80*C with stirring at 400 rpm 
under nitrogen atmosphere over 1 hour and heated for 2 hours at the same temperature. Next, the mixture was heated 

30 up to 90*C and heated for 2 hours at the same temperature, then it was further heated at 120°C for completion of sus- 
pension polymerization to distill off the remaining monomers together with water to obtain a slurry. The resulted slurry 
was filtrated and washed, then dried by a hot-air drying nnachine at 50^C to obtain a non-crosslinked polymer powder 
(P-15) having an average particle diameter of 88 pm. The powder obtained (P-15) had a degree of swelling of 1.2-foId. 
The other physical properties are shown in Table 1 . 

35 

(14) Production Example of polymer powder (P-16) 

[0098] A non-crosslinked polymer powder (P-16) having an average particle diameter of 350 \im was obtained in the 
same manner (except that the stirring speed was 300 rpm) as in the Production Example of tiie polymer powder (P-15). 
40 The powder obtained (P-16) had a degree of swelling of 1 .2-fold. The other physical properties are shown in Table 1 . 

(15) Production Example of polymer powder (P-17) 

[0099] A cros^inked polymer powder (P-17) was obtained having an average particle diemeter of 30 \ivn in the same 
45 manner (except that the stirring speed was 500 rpm) as in the Production Example of the polymer powder (P-15) except 
that the monomer solution to be introduced was composed of 400 parts of methyl methacrylate, 2parts of neopentyl gly- 
col dimetiiacrylate, 0.4 parts of n-dodecyl mercaptan and 1.2 parts of azobisisobutyronitrile. The powder obtained (P- 
1 7) had a degree of swelling of 5.6-fold. The other physical properties are shown in Table 1 . 

50 (16) Production Exanple of polymethyl methacrylate (B-1) in acrylic syrup 

[0100] Into a reaction apparatus equipped with a condensation tube, thermometer, stirrer and nitrogen introducing 
tube were dissolved 800 parts of distilled water and 1 part of polyvinyl alcohol (degree of saponification: 88%, degre 
of polymerization: 1000), then a monomer solution obtained by dissolving 400 parts of methyl methacrylate, 2 parts of 
55 n-dodecyl mercaptan and 2 parts of azobisisobutyronitrile was introduced, and the resulted mixture was heated up to 
80**C with stirring at 400 rprn under nitrogen atmosphere over 1 hour and heated for 2 hours at the same temperatijre. 
Next, the mixture was heated up to SO^'C and heated for 2 hours at the same temperature, then it was further heated at 
120**C for completion of suspen^on polymerization to distil! off tiie remaining monomers together with water to obtain 
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a slurry. The resulted slurry was filtrated arxJ washed, then dried by a hot-air drying machine at SO^'C to obtain polyme- 
thyl methacry!ate (B-1) having an average particle diameter of 93 >inv The polymethyl methacryiate obtained (B-1) had 
a weight-average nwlecular weight of 40000. The physical properties thereof are shown in TaWe 2. 

(17) Production Example of acrylic copolymer (B-2) in acrylic syrup 

[0101] An aaylic copolymer (B-2) was obtained in the same manner as in the Production Example (14) except that 
the monomer solution to be introduced was composed 376 parts of methyl methacryiate. 24 parts of methyl acrylate, 
1 .2 parts of n-dodecyl mercaptan and 2 parts of azobisisobutyronitrile. The polymer obtained (B-2) had an average par- 
ticle diameter of 350 ^m, and a weight-average molecular weight of 120000. The f^tysicai properties thereof are shown 
in Table 2. 

(18) Production Example of acrylic copolymer (B-3) in acrylic syrup 

[0102] An acrylic copolymer (B-3) was obtained in the same manner as in the Production Example (14) except that 
the monomer solution to be introduced was composed 368 parts of methyl methacryiate, 32 parts of n-butyl acrylate. 
1 .6 parts of n-dodecyl mercaptan and 2 parts of azobisisobutyronitrile. The polymer obtained (B-3) had an average par- 
ticle diameter of 350 ^m. and a weight-average molecular weight of 70000. The physical properties thereof are shown 
in Table 2. 

(19) Production Example of inorganic filler-containing resin particle (C) 

[0103] To 1 00 parts of acrylic syrup composed of 69% of methyl methaaylate, 2 % of ethylene glycol dimethacrylate 
and 29% of the polymethyl methacryiate (B-1) obtained in the Production Example (16) were added 2.0 parts of t-butyl 
peroxy benzoate (trade name: Perbutyl Z, manufactured by NOP Corp.) as a curing agent. 0.5 parts of zinc stearate as 
an internal releasing agent and 0.25 parts of a white inorganic pgment or black inorganic pigment, then added 200 
parts of aluminium hydroxide (trade name: Higilite H-310. manufactured by Showa Dento K.K.) as an inorganic filler, 
and further added 30 parts of the polymer powder (P-2) obtained in the Production Example (1). and the mixture was 
kneaded for 10 minutes by a kneader to obtain an acrylic premix. 

[0104] Then, this acrylic premix was filled In a mold for flat molding of 200 mm x 200 mm, and was subjected to heat 
and pressure-curing for 10 minutes under conditions of a mold temperature of 130*^0 and a pressure of 100 kg/cm^ to 
obtain an acrylic artificial marble having a thickness of 10 mm. The resulted acrylic artificial marble was ground by a 
crusher to obtain a white or black inorganic filler-containing resin particle (C) having an average particle diameter of 350 
\im. The powder characteristics of this particle (C) are shown in Table 3. 
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powder characteristics of polymer powder j 
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[Example 1] 

[D1 05] To 1 00 parts of acrylic syrup composed of 35% of methyl methacrylate, 30% of neopentyl glycol dimethacrylate 
and 35% of the polymethyl methacrylate (B-1) were added 1 .5 parts of dicumyl peroxide (trade name: Percumyl D, man- 
55 ufactured by NOF Corp.) as a curing agent and 0.5 parts of zinc stearate as an internal releasing agerrt, then added 
200 parts of aluminium hydroxide (trade name: Higilite H-310, manufactured by Showa Denko K.K.) as an inorganic 
filler, and further added 25 parts of the polymer powder (P-1) obtained in the Production Example (1). and the mixture 
was kneaded for 10 minutes by a kneader to obtain an acrylic premix. The resulted premix had no stickiness and excel- 
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lent handling property even immediately after kneading. 

[01 06] Then, this resulted acrylic premix was filled in a mold for flat molding of 200 mm x 200 mm. and was subjected 
to heat and pressure-curing for 10 minutes under conditions of a mold temperature of 140°C and a pressure of 100 
kg/cm^ to obtain an acrylic artificial marble having a thickness of 10 mm. The surface of the resulted acrylic artificial 
5 marble had extremely high gloss, specular condition having no defect and remarkably excellent surface smoothness, 
and the appearance thereof was remarkably excellent. 

[Examples 2 to 10] 

10 [01 07] Acrylic premixes were obtained in the same manner as in Example 1 except that the conditions were changed 
to conditions shown in Table 4. In the column of curing agent. "Pertxrtyl means t-butyl peroxy benzoate (trade name: 
Perbutyl 2. manufactured by NOP Corp.). "Perhexa SM" means 1,1-bis(t-butyl peroxy)3,3.5-trimethylcydohexane (trade 
name: Perhexa 3M. manufactured by NOP Corp.). "AIBN** means azobisisotiutyronitrile (trade name: V-60. manufac- 
tured by WAKO PURE CHEMICAL INDUSTRIES. LTD.) and "PeriDutyl O" means t-butyl peroxy octate (trade name: Per- 

15 butyl O. manufactured by NOP Corp.). The premixes of Examples 2 to 8 had no stickiness and excellent handling 
property even immediately after kneading. Though the premixes of Examples 9 and 10 had no stickiness and excellent 
handling property when they were aged at room temperature after kneading, a long time not shorter than 16 hours was 
necessary for the aging. 

[0108] Then, acrylic artificial mart>les each having a thickness of 10 mm were obtained in the same manner (each 
20 mold pressure In Examples 6 to 10 was 50 kg/cm^) as in Example 1 except that these aaylic premixes obtained were 
used and the conditions were changed to conditions shown in Table 4. As Is known from the results shown In Tat>le 4. 
each appearance of the resulted artificial mart^les was extremely excellent. 

{Conrparative Examples 1 to 5] 

25 

[0109] Acrylic premixes were obtained in the same manner as in Example 6 except that the polymer powders (P-13), 
(P-14). (P-15) and (P-16) and the inorganic filler-containing resin particle (C) were used instead of the polymer powder 
(P-6) as shown in Table 4. The acrylic premixes of Comparative Examples 1 to 3 were aged at room temperature for 
thickening. A time not shorter than 16 hours was necessary for this thickening. The resulted premixes had stickiness 
30 and poor handling property. The acrylic premixes of Comparative Examples 4 and 5 had stickiness and poor handling 
property even 20 hours after kneading. 

[0110] Then, acrylic artificial mart>les each having a thickness of 10 mm were obtained in the same manner as in 
Example 6 using these acrylic premixes obtained. As is known from the results shown in Table 4, the surface of each 
acrylic artificial marble obtained had high gloss, however, it had pin-holes and the surface smoothness thereof was low. 
35 and the appearance was poor. 

[Example 11] 

[Oil 1 ] To 1 00 parts of acrylic syrup composed of 48% of methyl methacrylate, 27% of neopentyl glycol dimethacrylate 
40 and 25% of the polymethyl methacrylate (B-1) were added 1 .5 parts of t-butyl peroxy benzoate as a curing agent and 
0.5 parts of zinc stearate as an internal releasing agent, then added as inorganic fillers 150 parts of aluminium hydrox- 
ide and black and white inorganic filler-containing resin particles (C) in the total amount of 70 parts, and further added 
30 parts of the polymer powder (P-2), and the mixture was kneaded for 10 minutes by a kneader to obtain an acrylic 
premix. The resulted acrylic premix had no stickiness and excellent handling property even immediately after kneading. 
45 [01 1 2] Then, this resulted acrylic premix was filled in a mold for flat molding of 200 mm x 200 mm, and was subjected 
to heat and pressure-curing for 10 minutes under conditions of a mold temperature of 130**C and a pressure of 100 
kg/cm^ to obtain a granite-like acrylic artificial martjie having a thickness of 10 mm. The surface of the resulted granite- 
like artificial marine manifested specular condition having no defect at all, had extremely high gloss and remarkably 
clear grain pattern, and there was no unevenness in tiie grain pattern at all. Therefore, it was a grain-like artificial mart>le 
so having extremely excellent design and good appearance. 

[Examples 12 to 18] 

[01 1 3] Acrylic premixes were obtained in the same manner as in Example 1 1 except that the conditions were changed 
55 to conditions shown in Table 5. The premixes obtained had no stickiness and excellent handling property even immedi- 
ately after kneading. 

[0114] Th n, granite-like acrylic artificial martsles each having a thickness of 10 mm were obtained in the same man- 
ner as in Example 1 1 except that these acrylic premixes obtained were used and the conditions were changed to con- 



15 

JNSDOCIO: <EP 0894828A1J_> 



EP0 894 828 A1 



ditions shown in Table 5. As is known from the results shown in Table 5» each appearance of the surface of the resulted 
granite-like artificial mart>les was extremely excellent. 

[Conparative Examples 6 and 7] 

5 

[0115] Acrylic premixes were obtained in the same manner as in Example 13 except that the polymer powders (P-13) 
and (P-15) were used instead of the polymer powder (P-2) as shown in Table 5. These acrylic premixes were aged at 
room temperature for thickening. A time not shorter than 16 hours was necessary for this thickening. The resulted 
premixes had stickiness and poor handling property 
10 [0116] Then, granite-like acrylic artificial marlDles each having a thickness of 10 mm were obtained in the same man- 
ner as in Example 13 using these aaylic premixes obtained. Each surface of the artificial marbles obtained had high 
gloss, however, it had relatively indefinite grain pattern, and there was unevenness in the grain pattern, therefore, the 
surface was poor in design. 

IS [Comparative Examples 8] 

[01 1 7] An acrylic premix was obtained in the same manner as In Exanrtple 1 1 except that the conditions were changed 
to conditions shown in Table 5. This acrylic premix obtained had stickiness and poor handling property even 20 hours 
after kneading. 

20 [0118] Then, a granite-like acrylic artificial marble having a thickness of 10 mm was obtained in the same manner as 
in Example 1 1 using this acrylic premix obtained. The surface of the artificial mart}le obtained had tow gloss €ind irxief- 
Inite grain pattern, and there was remarkable unevenness in the grain pattern, therefore, the surface was extremely 
poor in design. 

25 [Example 19] 

[0119] Acrylic syrup (100 parts) composed of 48% of methyl methacrylate, 25% of neopentyl glycol dimethacrylate, 
2% of ethylene glycol dimethacrylate and 25% of the polymethyl methacrylate (B-1) was introduced into a vessel made 
of SUS, to this were added 3 parts of t-butyl peroxy benzoate as a curing agent and 0.5 parts of zinc stearate as an 
30 Internal releasing agent, then they were mixed by agitating blades driven by an air motor. The resulting mixture was con- 
tinuously transported at a speed of 103.5 g/minute by a gear pump manufactured by Kawasaki Heavy trxlustries, Ltd. 
to a hopper appended to a kneading extruder (KRC kneader manufactured by Kurimoto. Ltd., screw diameter is 50 mm, 
L/D is 13.7). 

[0120] On the other hand, aluminium hydroxide as an Inorganic filler was Introduced into a vessel made of SUS 
35 appended to a screw feeder 1 manufactured by l^ma Engineering K.K. and then was introduced continuously into a 
hopper appended to a kneading extruder at a speed of 220 g/minute. 

[0121] Further, the polymer powder (P-2) was introduced into a vessel made of SUS appended to a screw feeder 2 
manufactured by KUMA ENGINEERING CO., LTD. and then was introduced continuously Into a hopper appended to 
an extruder at a speed of 25 g/minute. 

40 [0122] Following the above-described manners, the acrylic syrup, polymer powder arxJ inorganic filler were quantita- 
tively introduced continuously, kneaded and thickened simultaneously in the kneadir>g extruder to be extruded for giving 
continuously an acrylic premix in the form of a rope from the leading end port of the kneading extruder. The residence 
time of the nr^teriais in the kneading extruder was about 4 minutes. The resulted acrylic premix required no aging arxl 
was a dough-like material having excellent handling property without stickiness even immediately after discharged from 

45 the leading end port of the extruder. 

[0123] Then, this resulted acrylic premix was filled In a mold for flat molding of 200 mm x 200 mm, and was subjected 
to heat and pressure-curing for 10 minutes under conditions of a nrK>ld tenrperature of ISC'C and a pressure of 100 
kg/cm^ to obtain an acrylic artificial martjie having a thickness of 10 mm. The surface of the resulted artificial marble 
had extremely high gloss, manifested specular condition having no defect at all, and had extremely high surface 

so smoothness, therefore, the appearance thereof was remarkably excellent. 

[Exanple 20] 

[0124] An acrylic premix formed in the form of a sheet was obtained by continuously inti^oducing the materials into the 
55 kneading extruder in the same manner as in Example 19 except that a die was fitted to the leading end of e kneading 
extruder. The resulted acrylic premix formed material required no aging, and was a dough-like material having excellent 
handling property without stickiness even directly after discharged from the die. 

[01 25] Then, an acrylic artificial mart>le having a thickness of 1 0 mm was obtained in the same manner as In Example 
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19 using this acrylic premix formed in the form of a slieet. The surface of the resulted artificial marble had extremely 
high gloss, manifested specular corviition having no defect at all. and had extremely high surface smoothness, there- 
fore, the appearance thereof was remarKably excellent. 

5 [Examples 21 to 25] 

[0126] Acrylic premixes formed in the form of a sheet were obtained in the same manner as in Example 20 except 
that the polymer powders (P-4). (P-7). (P-8). (P-9) and (P-IO) were used instead of the polymer powder (P-2) as shown 
in Table 6. The resulted acrylic premix formed materials required no aging, and were dough-like materials having excel- 
10 lent handling property without stickiness even directly after discharged from the die. 

[0127] Then, acrylic artificial mart^les each having a thickness of 10 mm were obtained in the same manner as in 
Example 19 using these acrylic premixes formed in the form of a sheet. Each surface of the resulted artificial marbles 
had extremely high gloss, manifested specular condition having no defect at all, and had extremely high surface 
smoothness, therefore, the appearance thereof was remarkably excellent. 

15 

[Comparative Examples 9 to 11] 

[0128] Aaylic premixes were extruded in the same nnanner as in Example 20 except that the polymer powders (P- 
13). (P-16) and (P-1 7) were used instead of the polymer powder (P-2). The resulted acrylic premixes had not been suf- 
20 f Iciently thickened, could not remain in the form of a sheet, and had extremely poor handling property with heavy stick- 
iness. 

[0129] Then, acrylic artificial marbles each having a thickness of 10 mm were obtained in the same manner as in 
Example 1 9 using these acrylic premixes. Each surface of the resulted artificial marbles had such defect as coagulation 
of the inorganic fillers due to uneven kneading, and poor surface smoothness, therefore, the appearance thereof was 
25 extremely poor. 

[Example 26] 

[0130] Acrylic syrup (100 parts) conposed of 48% of methyl methacrylate. 15% of neopentyl glycol dimethaaylate. 

30 2% of ethylene glycol dimethacrylate and 35% of the polymethyl methacrylate (B-1 ) was introduced into a vessel made 
of SUS. to this were added 3 parts of t-butyl peroxy benzoate as a curing agent and 0.5 parts of zinc stearate as an 
internal releasing agent, then they were mixed by agitating blades driven by an air motor The resulting mixture was con- 
tinuously transported at a speed of 103.5 g/minute by a gear pump manufactured by Kawasaki Heavy Industries. Ltd. 
to a hopper appended to a kneading extruder (KRC kneader manufactured by Kurimoto. Ltd., screw diameter is 50 mm, 

35 UD is 13.7). 

[0131] On the other hand, aluminium hydroxide as an inorganic filler was introduced into a vessel made of SUS 
appended to a screw feeder 1 manufactured by Kuma Engineering K.K. and then was introduced continuously into a 
hopper appended to a kneading extruder at a speed of 170 g/minute. 

[0132] Also, black and white inorganic filler-containing resin particles (C) were introduced into a vessel made of SUS 
40 appended to a screw feeder 2 manufactured by Kuma Engineering K.K. and then was introduced continuously into a 
hopper appended to a kneading extruder at a speed of 70 g/minute. 

[0133] Further, the polymer powder (P-2) was introduced into a vessel made of SUS appended to a screw feeder 3 
manufactured by Kuma Engineering K.K. and then was introduced continuously into a hopper appended to an extruder 
at a speed of 25 g/minute. 

45 [01 34] Following the above-desaibed manners, the acrylic syrup, polymer powder, inorganic filler arKJ inorganic filler- 
containing resin particles were quantitatively introduced continuously, kneaded and thickened simultaneously in the 
kneading extruder to be extruded for giving continuously an acrylic premix in the form of a rope from the leading end 
port of the kneading extruder. The residence time of the materials in the kneading extruder was about 4 minutes. The 
resulted grain-like acrylic premix required no aging and was a dough-like nnaterial having excellent handling property 

50 without stickiness even immediately after discharged from the leading end port of the extruder. 

[0135] Then, this resulted grain-like acrylic premix was filled in a mold for flat molding of 200 mm x 200 mm. and was 
subjected to heat and pressure-curing for 10 minutes under conditions of a mold temperature of 130**C and a pressure 
of 100 kg/cvr? to obtain a granite-like aaylic artificial marble having a thickness of 10 mm. The surface of the resulted 
granite-like artificial mart>le manifested specular condition having no defect at all, had extremely high gloss and remark- 

55 ably clear grain pattern, and there was no unevenness in the grain pattern at all. Therefore, it was a grain-like artificial 
mart^le having extremely excellent design and good appearance. 
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[Example 27] 



V [01 36] A grain-like acrylic premix formed in the form of a sheet was obtained by continuously introducing the materials 
into the kneading extruder in the same manner as in Example 26 except that a die was fitted to the leading end of the 

5 kneading extruder. The resulted grain-like acrylic premix formed material required no aging, and was a dough-like 
material having excellent handling property without stickiness even directly after discharged from the die. 
[0137] Then, a granite-like acrylic artificial marine having a thickness of 10 mm was obtained In the same manner as 
in Exanple 26 using this aaylic premix formed in the form of a sheet. The surface of the resulted granite-like artificial 
marine manifested specular condition having no defect at all. had extremely high gloss and remarkably clear grain pat- 

10 tern, and there was no unevenness in the grain pattern at all. Therefore, it was a granite-like artificial marble having 
extremely excellent design and good appearance. 

[Examples 28 and 29] 

75 [0138] Grain-like acrylic premixes formed in the form of a sheet were obtained in the same manner as in Example 27 
except that the polymer powders (P-9) and (P-10) were used instead of the polymer powder (P-2) as shown in Table 7. 
The resulted grain-like acrylic premix formed materials required no aging, and were dough-like materials having excel- 
lent handling property without stickiness even directly after discharged from the die. 

[0139] Then, granite-like acrylic artificial mart^les each having a thickness of 10 mm were obtained in the same man- 
20 ner as in Example 26 using these acrylic premixes formed in the form of a sheet Each surface of the resulted granite- 
like artificial mart>les manifested specular condition having no defect at all. had extremely high gloss an6 remarkably 
clear grain F>attern. and there was no unevenness in the grain pattern at all. Therefore, it was a granite-like artificial mar- 
ble having extremely excellent design and good appearance. 

25 [Comparative Examples 12] 

[0140] The acrylic syrup, inorganic filler and inorganic filler-containing resin particles were quarrtitatively introduced 
continuously without using a thickening agent (polymer powder) as shown in Table 7 to extrude a grain-like aaylic 
premix from the die. The residence time of the nnaterials in the kneading extruder was about 4 minutes. The method for 
30 introduction of tiie materials was the same as that in Example 26 (except that the introduction speed from the screw 
feeder 1 was 200 g/minute and the introduction speed from the screw feeder 2 was 100 g/minute). The resulted grain- 
like acrylic premix had not been sufficiently thickened, could not ren^ain in the form of a sheet, and had extremely poor 
handling property with heavy stickiness. 

[0141] Then, a granite-like acrylic artificial marble having a thickness of 10 mm was obtained in the same manner as 
35 in Example 26 using this acrylic premix. The resulted molded article had low gloss and extremely irniefinite grain pat- 
tern. There was remarkable unevenness in the grain pattern. Therefore, it was extremely poor in design. 
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Thickening property of premix 
[0142] 

5 ® : A mixture thickened immediately after kneading, and provided a premix having excellent handling property 

without stickiness. 

O ' A premix having excellent handling property without stickiness was obtained, however, a time not shorter than 
16 hours was necessary for the thickening. 

a: a time not shorter than 16 hours was necessary for the thickening, and the resulted premix had poor handling 
10 property with stickiness. 

X: Stickiness remained even after 20 hours or more, and handling property was extremely poor. 

Gloss of molded article 

IS [0143] 

(§): Gloss is extremely high. 
0+: Gloss is rather high. 
O- Gloss Is high. 
20 a: There is a gloss. 
X: Gloss is low. 

Surface smoothness of molded article 

25 [0144] 

@ : There Is no pin hole at all, and surface smoothness is extremely high. 
O • There is no pin hole, and surface smoothness is high. 
a: There are pin holes, and surface smoothness is low. 
30 X: There are a lot of pin holes, and surface smoothness is extremely low. 

* 

Clearness of grain pattern of molded article 
[0145] 

@ : Grain pattern is extremely dear, and extremely excellent in design. 
O - Grain pattern is clear, and excellent in design. 
a: Grain pattern is somewhat indefinite, and poor in design. 
X: Grain pattern is indefinite, and extremely poor in design. 

Unevenness of grain pattern of molded article 

[0146] 

45 @ : There is no unevenness in grain pattern at all, and design is extremely excellent. 
O- There is no unevenness in grain pattern, and design is excellent. 
a: There is unevenness in grain pattern, and design is poor. 
X: There is heavy unevenness in grain pattern, and design is extremely poor. 

50 Continuous productivity of premix 

[0147] 

@: A mixture thickened immediately in kneading in an extruder and an acrylic premix having excellent handling 
55 property without stickiness was continuously obtained from the leading end of the extruder. 

X: A mixture did not thickened in kneading in an extruder and the acrylic premix extruded from the leading end of 
the extruder had extremely poor handling property with stickiness. 
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[0148] 

@ : When a mixture was extruded through a die having a given form, a premix formed article having the given cross 
sectional form was obtained. 

X: Though a mixture was extruded through a die having a given form, the acrylic premix extruded did not keep the 
given form. 

[0149] As is apparent also from the above^Jesaibed examples, an acrylic resin conrtposition excellent in thickening 
property can be obtained by using as a thickening agent a specific polymer powder. Further, a premix suitable for high 
temperature molding and excellent in molding processability can be obtained by using this acrylic resin composition. 
Moreover, an acrylic artificial marble produced using this premix has excellent appearance and Is very advantageous 
for industrial use. 

Claims 

1. An acrylic resin composition comprising a non-crosslinked polymer powder having a bulk density within the range 
from 0.1 to 0.7 g/ml. an oil absorption based on linseed oil within the range from 60 to 200 ml/100 g and a degree 
of swelling by methyl methacrylate of 16-fold or nrore. and acrylic syrup consisting essentially of methyl methacr- 
ylate or a (meth)acrylic monomer mixture (a) and polymethyl methacrylate or an acrylic copolymer (b). 

2. The acrylic resin composition according to daim 1, wherein the weight-average molecular weight of the polymer 
powder is equal to or more than 100000. 

3. The acrylic resin composition according to claim 1. wherein the specific surface area of the polymer powder is 
within the range from 1 to 100 m^/g. 

4. The acrylic resin composition according to claim 1 , wherein the average particle size of the polymer powder is 
within the range from 1 to 250 ^m. 

5. The acrylic resin conposition according to claim 1 . wherein the polymer powder is a secondary flocculate obtained 
by f locculation between primary particles. 

6. The acrylic resin composition according to claim 5. wherein the average particle diameter of the primary particle of 
the polymer powder is within the range from 0.03 to 1 jim. 

7. The acrylic resin conposition according to daim 1 . wherein the polymer powder is constituted of an acrylic polymer. 

8. The acrylic resin conposition according to daim 1 . wherein the polymer powder has a core/shell structure. 

9. An acrylic premix conprising the acrylic resin composition of daim 1 and an inorganic filler. 

10. The acrylic premix according to daim 9 further conprising an inorganic filler-containing resin partide. 

1 1 . The acrylic premix according to claim 9 comprising a polyf unctional (meth)acrylate monomer as a part of the mon- 
omer mixture (a) constituting the acrylic resin composition. 

12. The acrylic premix according to daim 11, wherein the polyfunctional (meth)acrylate monomer is neopentyl glycol 
dimethacrylate. 

13. The acrylic premix according to daim 9 further conprising zinc stearate. 

14. A method for producing an acrylic artifidal marble in which the acrylic premix of claim 9 is subjected to heat and 
pressure-curing. 

15. An acrylic premix obtained by kneading unrformly the constituent components of the acrylic resin composition of 
claim 1 and an inorganic filler and simultaneously thickening and extruding the mixture to continuously form the 
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1 6. The method for producing an acrylic artificial marble in which the acrylic premix of claim 15 is subjected to heat and 
pressure-curing. 

5 

17. A thickening agent consisting essentially of a non-cross linked polymer powder having a bulk density within the 
range from 0.1 to 0.7 g/ml. an oil absorption based on linseed oil within the range from 60 to 200 ml/100 g and a 
degree of swelling by methyl methacrylate of 16-foId or more. 

10 18. The thickening agent according to claim 17. wherein the weight-average molecular weight of the polymer powder 
is equal to or more than 100000. 

19. The thickening agent according to claim 17, wherein the specific surface area of the polymer powder is within th 
range from 1 to lOOm^/g. 

15 

20- The thickening agent according to claim 1 7. wherein the average particle diameter of the polymer powder is within 
the range from 1 to 250 ^m. 

21 . The thickening agent according to daim 1 7. wherein the polymer powder Is a secondary flocculate obtained by f loc- 
20 culation between primary particles. 

22. The thickening agent according to claim 21 . wherein the average particle diameter of the primary particle of the pol- 
ymer powder is within the range from 0.03 to 1 jtm. 

25 23. The thickening agent according to claim 1 7. wherein the polymer powder is constituted of an acrylic polymer. 
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